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(54) \Sm<omi i8WKHt»tto-737--lf*±rmo-755--feni*«e?*^DNABrM- 

(57) [Sft] 

b. 

8fcttKtt«-7$5~ If****"*. i<0o-TS5— «f 
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t mm i ] &.T*m&mx*itth ztzm 

( 1 ) SgpH#5.0ttiST'*>& ; 

( 2 ) pH5.oc«»t*sKifl6if«io<rcftafrft* ; nx 
v 

P H5.o, loot:, 3m<^mmk. 'j?%<ki>%>%&± 
\mai2 1 mmmmov-mfrbmtiz . it 

[ M#g 3 ] Efl#* 2 fcS^T 5 7 KitfiJ t tilS 

fcl4Wft**OT 5 /MEW SrW-TS , 1 CK« 
»«-7S5— fe*. 

[ W^S4 ] 1 ~ 3 0>V vtffifrKElM) a -7 

5 5— tffca- FfiWWWi. 

5 ] K?J#^ 1 0530tttf>G36»£l834ffi»A 

ttteWXhtoXM* ftSD, £fc!2S8l££trDNAiiJ?ij 

«*«4lClB«cODNAieffr. 
tfa-7S9~ WHK?*-. 

[msas] a*«7(cie«^ws»§n^?g±« 

75 9 —Wo****. 

(a) $)3o (w/v) aweor^^^u-t:. m*b 

1— 3£9Vvfft.*HCfB»Oa-7S7-- fc'fcjfiillU PH 
Sr4.0~6.0tCiSS-TI.Xg; 

( b ) tMrt*3'9Atttlirf-tXR : 
( c ) /i -y -y*-T«ft«f dlS : 

( d ) pHt4.5fcWW-*I8 ; *J it* 

( e ) ^375 5— tr&asjDLT. n-fbs-fi^xs, 
immio] wtoxs: 

(a) «30 (H/V) ZiftgWryryX7'J-C 18*5 
1 ~ 3 vffu&»fciaJW) a -7 $ 9 —*?£Ss2lD U pH 
£4.0~6.0lCf)|g-f SXg ; 

( b ) mctifri'V&zmathiM ; 

(c) y'x7h? *;Jr-T»Ht*fi 1 5Xg ; 

(d) pH2r5.5lcMS-rSIg ; 

(e) 0-759— «Wnl/C. «Hfc*fT$Xgs £ 

[000 1] 

[WB<OJlt*aE»»IH *WWi«-T59— If. * 



<7)gE5g£ 3 - h'-f 6 a -7 5 9— t£S£iH£ : f£-&tjDNA 
BtfrtW-r S . a -7 5 9 - -tfftfcjte? **ttDNABtfi" 

JBHfift Lfc1B±«Btr«« LT a -7 5 5~eMrF 
i i: £ £ 0 s XJSIW ICS? iJ^ftt'S Wtf> 

HW£fl$A^cJ: "J , Rtt^T**HMS#T«S 

imam* uzsmt&stt * z 1 1 *s&t 4* . 

[0002] 

[t&fcOftffi] 1972*, Brock ^CioT-fXD-Xh 
->tf)SS&+J: >)lf?»»iH4illil«Sulfolobus*5#fi|§^ 

flrtr***^* 1 ^ 4>(c{il00 o CJjUi«0MaiaS?:t> 

[00031 a -7 5 9--tfteJ£<?3£WC$tf& 
l/tfc9, £*l.*rfc«*tf>ttlt<0«-759~ fe*#JR 

*ts*u aaurfwisivcv**. a-759— tf<o*stt 

tJMX\ a-1, 4*^3 *s Hte^-^xy mxtofrfiffi 

rymitaimt. gmzmfifrt.. t&mvimb 

X^&. fi!*, X^WtcfiJfflT'#l»W«iitt«-7S9- 
-b'Ji, 4>tt#i£ (pH6~8) tcMJtpHSrto^, X^ 

W^ryryco^iii^pHeftie-ciffciitv^. L 

ixS 7 5 9— «f OSapH*<4. 5#jfi-e*&3t«). 
SCTgiftTatCs ?S-(t;?SOpH?r4.5{ciSS-ri.!2-W* 5 

fcs^i:, &xxm&mfcxi&itiKmtt.mm^x 

x m^WTX'm^u<n&m#&<&t=ixxii 
•J, w^ftTX'TyTymikmz^JMfta-TS 
=y—e<7>m&tmtixx^h. 

[0004] . 

tttHrt-SRtta-75 9— b'2rffittn.^k, *3±tX 
o-7S9-**4«fifF**tfDN«lrfr* 

t&ztzmtth. 

[0005] 

[Wi*J»SW S3t*<^#S] *IMHfc:J:ittf . 1TF<0 
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gfl^Wtt®£W-f h Z b Zmkb -f h a-T 5 9— *f 

( 1 ) StpH#5.0W-i4T'£>S ; 
( 2 ) pH5.0l=fctti»M)ifflg*n00'Cttjfi-CS)S ; Xi. 
V 

( 3 ) TVTya xv/M'i'VM *votf&F&TX\ 
P H5.o, uxrc, 3^mmm. 'j?%<bi>w%&± 

[ o o o 6 ] # * i^mmmz&^xu. urn* -r 

[0 0 0 7] #£U>HS6!BSiaH;:fcVvtte. itfiea-r 
* 9— tfiffi^S-f 2 ^-rr $ ;MLn$tz\t*<rM 

[0 0 08] ^ffc^-J^tf, fffBa-755— <r'S:3 

[ 0 0 0 9 ] U>HUk««£ijVvCl;t BUlEDNAfBf 
WiEfl*^ 1 <O530ffl<0G*>^1834ffi<OA^ TWDNAE 
mfc»i*WlE^#<7)*?l'*?-r-'?>l 4fcl±*hJ3Lh 

[0010] *»P!KJ:<i». «EDHABffr**t»o-T 

[0011] *WMfcJ:Mf. HeJW^^^-TJEW 

[0012] **5ifcJ:*i», «E»ftWHSftfc«l± 
(■BfciMH-iikfrlMRt'f*. a-75 9— W>* 

[0013] *»5Jfc . UTOXn : 

(a) tn3o (wa) m&nfyyy^yv-^ «-r 

55— fc?£*8nU pH£4.0~6.0fcrag-f SIS ; 
'(b) mibiliiU'Wk&tttthXm ; 

(c) ^x?^» Xr-TSWk*ff o IS ; 

( d ) pH£4.5KP181~ SIS ; 

(e) *<*375 9— Wttl/t, HWfdlS, 

[0014] ifttf . OT<OXS : 

(a) #30 (W/V) «ME^yry^9'J-fc, «-7 
59— te*£8sfloU pH£4.0-«.0£tSgtSlS ; 
( b ) «flyfrrt'5">A*«lirf SIS ; 

(c) y'i7b?7 tff 3 IS ; 

(d) fMZS.SlzimtllM ; 

(e) j8-75?-**»aDtT»fc£fir5ie. 
tr. ^b-XOi^:^#ittt§*iS. 

[0015] 

[&Bj§<9Hitc7)»!8] *«W*Bt<»W-4. 

[0016] *fmt. muf^m^m^-thvm&a- 

759— tfS\ **OS4S«e^*t-l»-ttc«J: 0. 



0 H&tt a -7 5 9 — fcf £j£±-f -5 *JfeCBW4 . 

[0017] *mizm^m#fmte. wrajLtc* 

Wt S«£»T'&S t £H$ftS . # * t < J±i@if&ffi 
tt, ft*ufelB!ftttfc^r<-6«tt«-7S9-4f&*ife"r 
6, »M^*s«t^Wfatt^^-^rnr7--fe* 
&£SK0D-1& (AppI. Environ. Microbiol. 60(12), 4 
559-4566(1994)) X'hl. MD-imua««l»£*I 

^immmm^mtixti*) . *<owHWire 

RM P-ISXWC**. *JS, i^KOD-lflcti. iJESSR 
fcraiJf^ltV^idtC. ^S*lfcaaPyrococcua« 
fc#»&ivOVfca«» -r<7)^ft]£com®tci0- DNAS 
IS (aiV7h'>x7-xyy^7'J>'^ttU) 
SftT^SGenBank (attffift) R91.0 October, 1995+ 
Daily U|xiateOS&T-:?£fflv->rt:16S rKNWWffl&ik 
m*t>. KOD-l&JiPyrococcusg X 0*itf L^Thermococ 
cus« tiffi^t' * 4 C fc <XT ^ S . 

[0018] #&HJTffl^Sa£^<HggLT. #891 
<0a-75 9— tf££*£#Sfc:kL fl£tflinte>tt& 

(Appl. Environ. Microbiol. 60(12), 4559-4566(199 

4) ) tcea*>8«Wrfc J: o > »Wt*«5S miB*# 

SBH*)«-7S 9-Hf *4****feA«*«BMHi. 

[00 1 93 o i=l/C*»Lfctt. 
fcfrWHfefcJ: 9sWftW>«-7S 9— tftEWW 4. 

«r, mm. mwimm mm. x*y-*. 7-th 
vm) ££^xmmmm&*tt.mz*tt:<) . r 
Hb&MiM. rj+yu-jtyTuyyc* 753 

yttS) CAOaBBS*^. *»Dfa>a-75 5~tffc 
fti. 89%. JWSKHK6Ttt. a-7S9— t'SrifcSi 

wmmttt-thzbtyx-zz. ^^zimx-nhix 

fco-75 9— tf*«W. ifllSUB. WiMHi, 

^f^>^cM^DVh^97-f-, 77 

[0020] ^tfut-f yr/PSrfflV^T. PSOJ: OP 
S-*fc«fc. 4fi£L^3i7ai5:DNSffi (3,5-^-bO-t'J 

[0021] f^rx^ffla^ B^^^ttr 

vb^97 ^f- (tlc) •c«aJt4ifcfc:J: | )ll8^«' 
4. 

[0022] sipHfc .tt^iiajSJi, ■Br^tt-fyrv 
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[0023] jUE££SIi. WHWCBW* . 

as (mtf. io<rc) -c-jepaa 40, w. i 
20, lwaiB) awaau s^ttSrite 
-rs i «: ic j: o m*z> i k s . 

[0 0 24] «-TS9~«f0>fl**li. S^SrSDS-^ 

y/H:*a l s **sw>y^* 1 2 - k i 

oft. y;l/4»fc»#LTl**TXr;'fc»fe3«. - 
cot % a-7 5 Kii. H k tT 

[0025] &1&&Wffifc&%* r M%&a-7 5 9— fe* 
6Jfefe*WAfr**U i«Sfefe*DHAt*tr9-fr9y 

[0026] jSffJR8W»<0lftfefW)NA(i, ffl*££SI 
U N-9.^'JH^fA'3^>1sat*iiT^fi: 

miX*&Zk#?*l. 947911-1*, SfcfiftDNA 
AKT4 WAUXr— lftffl^"CWW*ik.lcJ: Oflii 

tar**. x^y--y^ti. d<09^^9y-fcJ: 

0«is PRtfEscherichia coli£BOT£&U 

yrv (mitt. uwMm.m*vv?x)m&m: 

SHU -JglMMBill. £«T>7V#a-7$9- 
4ffc:«t *)Ml&ixb I k Hi 3P^.-co^H^^ y 

[0027] ftfcflfc^n-^alWrii. WittWlS 

iRSfifcEscherichia colWWfcffifcfrhcOTyX 5 P 

W£>7"9-*5 KSrftJH" ^Escherichia coli£*§SIL, 
1ft. iJV'f— A*«ttoiT-)&»l»B<. *t=SD 

fcj>)±«£#. 7x/hW, x^y-zl^HBtcJ: 

XfJ-lUikMlZi. 979*5 h'DNASrtsIiR-tS. ffil 



[0028] %t>tlt:'7v->&$&)a-7$.7—ifi&. 

zti&mx'hti\m£m.L*i:^tf. m KUEsch 

erichia coli, Bacillussubtilis5rkO*tlK«Ba* { Sf^ 

[0029] ffrv-wwktemwizimTnii o 

lz%mLft& : **J30 (w/v) m&cr>T>7yxyV- 
a-759— 1£2~20 U/gDS£8&&nU pH£4.0-«. 

tt*<JWlSn.f»6. s^*w*ttwi**HH-*k-- 

O-SrfBB&WlK *?lfcL<liliiiM~3iiiMggTS> 
& ; i/'x >y>^ 7*-T*105M20 , C s SftlSliBtffcfcff 

A*ff3re*l> ; pH^4.5HMSff S ; ^3TS9— 
4U/gDSS:^!lirtS (^3T59— «fktTli*«S 

& t* t> comm^mxS) & a 1 . Aspergi 1 

7-y (pH4.5,M/10p^»?ff) 9mHClmlcO»*?rljn 
i.. 40*C, 30#B!l*J6§HtfcB*. 10 mgCO^n-XtZ 

[0030] ifc. vn^h-^^WKMSiftiTii^A' 

a.-^kH«Mc3dlL»4. <e<DftOIgl±&T<Oki3 
OT'fcS : /9-T S 5— <f 5 U/gDS$r^J[Ttl> (/9-TS 
9— tffcLTli. WWnii8J:V«B*irw««W* 

UWTW J: 3 tcfl)g tfl* : 1.2WV<H ^ 3 f^rv 
«J?a(pH5.5, N/201^ffJS) 5ml(cB*?Btl"lS:Jn 
i., 40"Cf20»ra^$-fr. iO*ftTCl4HBfclOO 

(U) kt6. 
[0031] 

[Hifewi] Jar, «««**trr3WSffltstfc**tt 

[0032] mnmi mn^M(om^tia-7$.y 
< i ) m<mm 

^^nxm^W-m^BcoW.'X (Appl. Environ. 
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Microbiol. 60(12). 4559-4566(1994)) £ifiSW>.5X2 
2Vbr?\)y?u-Zim (2216VJ y7o-X18.7g/L 
PIPES 3.48g/U CaCl 2 -H 2 0 0.725g/U 0.4 mL 0.2X\yf 
XV 475mLAX»* (NaCl 28.16 g/L KC1 0.7 g/ 
L MgCl 2 -6H 2 0 5.5 g/L MgSO, -7H 2 0 6.9 g/L) , MS 
*500 iii. PH7.0) l.OOOmlfcgSLT, 2 »J •/ 

tfXfcWIU |SI^XTrtESr0.1Kg/cnnctll$U. 
«M685±lx;fc:ri4i»B«»l,fc. =5rfc> 

frfrofc. *g»ft7&, (»1.000b1) SrlO.OOOr 

P mxiofffl<r)&'bttM£x. mmi. mbim (ma 

&&m Rl^^jft*^*-^ AIP-1010) t J: 0*?J50«1 

s : o. <M\<nmmw. ( ok»k 1 %t %h <* ? iz*j® 

ttr^ry^O^MpK-NaDHSfffiM (PH4.5) <Oi§ft?L 
JtiS ) CffiKB«i«). 5ml SrflD* , KKTC t'30^raSJE-f 

m (3.5-> ? -bn-t»Jf-;H^) tJOilJg-fS. 
RlftfcfrTC. l*Hfcl/£»l0^3-X(cffiif 

sstc^^^-t^s^*^ (u) t-r a» 

7/ a -7 S 5 ~»»*Stt<i6. 43U/gT*> 0 , &vS 
mt. 21.6UT'fcofc. *8flrcf»fc*i*:«* 

ttz. '&bnfzmwmzmLr*mna-T$7- 

[0 0 3 31 (2)#ffl 

( i ) o«-rs9— tfiTSe^iWt^ftTTTvry 

57 4- (TLC) tiB^fc. 
[0 0 34] «® : "T^ttTyry (ftftlX) 
pH : 5.0 (0.2M PK-NaOHjgflfjg ) 

ag: ioo*c 

f^ffl^fS : 0, 10. 30. 60. 120. 180. 240^® 
mm\A : 2U 

«n2^frt-a-T5 7—tf^#ffl^-li-^^?S (3//1) 
?r^y^y;W60TLCr^-h W^ttSS) fcXtf-yb 
U 4 */7u\Z)VT}V3-lV : 7-fc : *"4 : 4 : 
•2taaMC"Ctt2403MBWItt. (T-'J^mk 
i/7 x-)V7 T-feh>-200mK 85%»jyS30ml 
cOS£&) £«8U 105rT'3O#ia&n&LT?fe&$tf 

-?/^h'M-x t -?;H— x. //m-xo^SA 

[0035] (3) SfipH 

^ttr^ry 1 %££t^pH<W.2^$-NaQH$«r?& 
KlU^)a-7S7— tfS-SDi.. 90X:, 30irtBRJ6*ffar 
SapHWvSttS-100%i: Lfcfc £0#pH??>1S 



[00 36] £0H*»fe«fejW*l<. *f& B JOa-7 
S =j— te*(9SipHJi5.0ttjfiT'*>6 . 

[0037] ( 4 ) £5ii&J£ 
nfitttTyT-yfcgfliLT. pH5.0fcT30#flB«M[ 

100% b Ltzt$<?>&fflgX'<7)ttm&&t:m£ml, 
[00383 Cl(?)0*^B3^* >! 5r*D< . *^oa-T 

* 5— tfcossiaKiiioo^fl-jfi-e* § . 

[0039] (5) i&S££tt 
0.2M#B-NaOH8©?8 (pH5.0) C 1 Utf>a-75 
£flOi.T. IOO'CT'40 , 60. 120. 180#lil&WiSU * 

[0040] *)W fe*«0r*D< . *f6B*Oa-T 

S5~fe*(i. 100"C. pH5.0<7)^ft 1 T'C3^^!raLfc 
f££*> t> . 'J?% < t i> 50%W±^vfitt*^ff IX I ^ 
fc. 

[004 1 3 (6) SDS-sKUT^'J/PTSby/HKW* 
K) 

»IW£fiO^£ 1 %Bj}§1tTyrvS:^tf0.1MiHj!-Na 
0H^»?« (PH5.0) fcSSU 85XTC305Ha-f 

- y;u^*«tu, *8tf^oy/^o.oo5% 1 1 -o. 
05%Ki*^R^«t. y)i*£fflflx^&Ty7y 

•J5-Hfb (Mh : 94.000). ^jflLmr^7"5y (Mw : 67. 
000) . IPer^T'S y (Mw: 43.000) , 
(Mm : 30,000) . F UTxW ytt*^- (Mw : 20,10 
0) £ffiV\ *^B^ a -757— fe'tlH^fr-Cacirf^ 
-7^^-7*1; yryh7*;p-R-2 5 0 (CBB) 

[00423 JiLh*^. *^<Oa-r S 5-Hf»is & 

[004 3 3 HttM2 a-7 5 7— tfS^ii^PW^ 
a— 

( 1 ) K0D-l«c*^<O^fe*DNA<OPi8 
HlifiWl(Otg«t'#'oit^»*lg^l0iiil<OA?§jS (50m 
M Tris-HCU 50mM EDTA, pH8.0) tSSL, S'C^SI 

(8.000rpm. 5^13, 4*0) tC«t 3mlW15% 
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1 %N-7V D/WW is>£$tt A^JS3ol Zmal 

itx.^iSV£.mW&>OulZmmi. 55,000rpiu 16«f 

Jt. #fc*lfclfi&#MIABih&»6 n-7* /-/Uttajt.fc 
^JUkCf-S^AH**!*, TE$?K UOmM Tris-HCl, 
O.lmM EDTA. P H8.0) -WtLT-*»fU SfefefcDNA* 

[0044] (2)^9»b#^n--y/tJ:W 

<^^-DNA P UC18fcJ:tf ( 1 ) TlBSSUclfefettDNA* 
MIWWShtlVWKU:. iflDNAOflJBffciJH 
X li. . DNA 1 M««fllBf C« UMW** 10*ffi*>M£T 

fc. ±IB*)Pst I THW»r£ftfcpUC18fc £l/^ftDNA£ 
*>±*i : i<oW^^SJ;dtS-&L. dnatM f— 

y-is a y* -v hommwmm^. 

[ 0 0 4 5 ] <Wc±taB8UT7* S H ^Escherichia 
col i JMi09co ay^r-yh -tMzMn L . fc30#ia 
JWlLfcSL 42X:T 2 ^-raftffl Lfc. £*l£l.5ml<0r- 
ijrh>l%, 8S&X*X0.5%, NaCl 0.5X*6&* 
m (OT aBt&MSj fc^o ) (CgSLT, 3TCTH* 

iwsaufc. i««aHi*iooxtg/iiry^y v. 200 

//g/ml 5-7o*-4-? oo-3-f f H y ^ -d-# 5 7 
hbT^y^H (X-gal) s 24^g/mHy7°ne;U-/3-D- 
f-*#7?be7/j'r-' (IPTG) £-&tfLB*?ctgil!lKg 

ttU n-cx-mmthzbiz^x. rywjy 

jBtt*»oS-fe<7)3nr.— $-f££>Escherichia coli^OTE 

tgewMzftiBU 37r-r— m^ryyym 
jftm-atuvfA (smt^m) 0.5%. 0.2mm 

-NaOHttffiK (PH5.0) , 9&2%) ^11L. 

2 BS«lSf*30--0jf H<07 'J 7-Y-y<?i&f8M 

nx-£H*#. T-16ttfcifr£U:. 
[0046] <3)K*^«MMT-16»)<0£afr 

( 2 ) Tl#^*l£T-16ft£200mlc7)LBigifi (100,ug/ml<0 

fe. %mm4*iigimzip , KimiiMb%ixoiz 

9»«U ffl^50mM»i?-NaOHigff?S (pH5.5) 10ml 

4Mttifc:J:9±810ml£*§, BEiiSfcU:. lOB^S 
fcfflwt, T-16l*O£j£^a-7$7-*'££ife0>Jl . 
KfESitf)SDS-;t?y 7? y*7 5 hy^f^MHiiH/iS 

ttJfefefcJ: o&iti Lfci 7c^rj)«.K0D-ii*^ 



m-|.*^ H J«0a-75 5— fe'PSs 43.000tti£{::*Stt 
rtyYiS-lt:. ttz. JS±Escherichia coliJM109<9 

mmmizii. iisw^bw^^i^fc 

lb**). T-16tttf #f|HJ!<9 « -7 5 7 
Sr^tfDNABffrSr^-TS 7 o-VT** £ btftm L 
tz. 

[0047] ( 4 ) 7n--y?Ztitzmm}icr>im 
(2) T#<5tlfcT-l&t**>^>. &.T<7)%&lz^XT7 
XSKDNAfcttSGU:. Wfc, T-16l*£10Wml7>t 
x 'J y i*tt LB*g«U500inl 1 . 3TCT'-£«i b 0 

wuk* a*a«cj: ornate, mmmm (somM 

?)V3-X^ 25mM Tris-HCl, lOmM EDTA, pH8.0) 8ml 
fcSSU iit(C50mg/miyVf—A^2mlS:Jni, 
**C54HBi3*« (0.2N NaOH. 1%SD 

S)20mlS-JPi, **t=10^Sfc%. 3MPi§^y>A 
(pH4.8) 15mlSrjDX. **t-30^i3# . jS'Cvii-lSt 

X5 HDNASrHllRL/S. HHtZL^75X$HDNASr8ml<55 
TEjg?S(C^»L. 20/ig/mli:^:l)i:3tRNaseAS:Jll 

37-CT' 1 ^fa^iSf*, W£7x/-/Ht&aj, x^y 
-/WMT-r^^SKDNASrHURL. iil^9ml^TE}g 

mzmmiiz. nhtitzyyxs. hdnast (2) ccte« 

O^frT-Pst I fcTflJKL, 1 %T^a-^y'^«^ 
BSrffVV A/Hindlll digest- *X174/HaeIII dige 
st (fflffittM) ZV4X-?-A-bLX, 75X5 H 
DNA±«0ifADNABrfrO^^$Srj»«L^i:^^, *^2.2K 
bfS>o^. *t5, *r7X5h-DNASr P AA-7i:#«L 

[0048] ( 5 ) ^ n-->-^$tutDNABrfr<o«« 

77 X * h*pAA-7i.<0jf ADNABffr^fi^EW^^Wfe 

ffi^L. «3ffl9«<O^^^T^#^ftKJ: Off -5Jt. 

h (SffijtiU!) £\ ^T^^^ffitiiAutoRead 
Sequencing Kit (7r;l^x7ftgi) Srffl^\ A.L.F.D 
NA^-^xy-^-li (yr^v-TtiSS) tiO^SE 

[0049] -ecofeli, if ADNA»rfrc7)ig«115iJti. IE 

n&nwM^iizTKrmx'b*). trz. if adnabt 

fr<0^fit±2179bp-C*>ofe. ifc1»fe*lfcDN«lrfr+tC 

^E5iJ#-f-2^-r7SySaE^5r^t'V^. 
75/Kffi^J^^n^Pyrococcus furiosus DSM 36381$ 
4*OiSWSBltta-755— fe* (HBI&IPBaiWO 94/19454 
075yKie5iJtit«L^i:i-?>. 4*(abfc-9T 
*«7ll%?)MMa*i8tf><oii.rt: (04#gS) . 

[0050] 7)V?-Z<mik 

( 1 ) Jg-ft^^^^A fc J: 



(7) 



*#I§¥9-1 73077 



M^tfLfc. a-rS7-fe'Hl MpiS^ffiJS (pH6. 
0) £150 DUN/mlK*!..^^*., &(b^l/i"?A0 
ttililMt5£V&n (1f>T>y^#100) 0. 10. 20, 
*^{i30%o^T-ca'?oiaSTi5^O'f 

^C«tOS^§iXl»It* { ^§^. lDUNtilZA' 
W^afWiS (PH6.0. M/lO&tiSfMO 10 ml 

fett* i^$-fri)«i4fcs^-ri). 
[00 5H ( 2 ) m.mm® 

h : $30 (WA) XaJS^rVr^^'J-t, a-TS. 
^_4f 5M5 DUN/gDS£8aoU pHH.O-e.OKfSg-f 



ftf#l>. aSjDl-S5ftKlif^!!iaS:#«tl»tO~5aiMS 
#£L<lilmM~3mMgjrC*>i> ; vx-xh 
?y#-T'105M20X:, 5#fSR8tftiHT3 ; 

SW&#f3JM£fr3. 0~45#(Sg£##$re&£ ; 
pHS-4.5(lHSEtS ; AspergillusJSi*/;l'3TS5- 
•te*4U/gDS£«rfl> ;60*C, 48^^bSr^3. RJE 

[0052] TV7"yjft©0 (W/V) X, mMK DUN/g 

ds, ts^^^^^iftKimH, jSW.o. Mfl:ia«ii5 
•C (»ft£livxyh?7;&-S:$ffl) O&ttT'&JfcB* 
mOftffittdtmffib LX?lV3-X (Gl) tfJifejfc 

l$igi±*g?*> 6 £ t *l£ . 
[0053] 
[HI] 





Gl(X) 


G2CW 


G9CW 


04<(X) 


0 


95.732 


1.348 


1.649 


1.271 


45 


95.648 


1. 286 


1.857 


1.209 



[0054] (3)msH<?>m 

T>7ymBBQ (W/V) X. 85HM15 DUN/gDS. mC*>V 

~~(>.0<?ffi?'£ft.Z*tX , (Gl) 

M6U:. fem^*2(I^. £*>«lto»fc, PH4.0-P 



H6.0wra-C'<i^bXS(^* s ^v^fc*«|aiBBL. 

4>s Ci^eHcopHrii^fropHlSS/^-CS.I.Cii: 

[0055] 
[*2] 





Gl(*) 


G2(») 


C3(» 


G4<(K) 


6.0 


. 94.088 


1.755 


1. 821 


2.336 


5.0 


92.426 


2.606 


1. 627 


3. 341 


4.0 


95. 934 


1.909 


0. 852 


1. 305 



[00 56]«ftW4 DlY-XCVmM. 

( i ) m&mom 

im. tmkcoxmiziXTnt&oxfoh : /8-rs 

7— te* 5WgVSZWfat& : 55C. 48l$fg|*Ht:£fi : '?. 

[0057] f>ry«S30 (W/V) X, 88fc»15 DUN/g 
DS S ffift^l^AffiglmM, »H6.0, i£-ffciagll5 



mZOftffitfcteASftfflb LX-vfrh-Z (G2) <D£j£ 

[0058] 
[*3] 





Gltt) 


G2CX) 


G3(» 


G4<(*) 


0 


1.493 


60. 001 


14.886 


23.620 


45 • 


1. 974 


56.911 


17.780 


23. 335 



(00593 {2)m^m 

f>/>M30 (W/V) % s #31*15 DUN/gDS. t&it*)> 
•y*-Srffiffl) . IM^ISI45^-(a<O^#T1B['ftJ>HS:4.0 



~6.0OHt^k$*T. X (G2) 

k . pH4. o~pH6. o^ratajs-fbistcii 
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[0060] 
[*4] 





GK» 


G2O0 


G3CX) 


G4<(X) 


6.0 


2.643 


55.835 


18. 538 


22. 984 


5.0 


2.666 


55. 629 


18. 672 


23.013 


4.0 


1.307 


61. 642 


10. 092 


26. 959 



[006 1] 

[ 0 0 6 2 ] i&m<?)a-7 % y-*M&£&3- 

CTGCAGGTCG AGGCTGAAAG AATAGTTATG 
GACAGGGAAG CCCTCAAGGC CCTTATAAAG 
CAGCCAGTCA TAAAGAGAAT TTCAGATGCC 
CACCTCCTCA ACATGCTCGT CTTCTTCCAG 
GTTAAAGACC TCATCTCGTT CTGATGCATC 
AAGTTGTTGG CAACTCCAAC GTAACATAAA 
AGTAATGTTC TCCAATGTTC TTAAATGGCA 
TAGAGACACC GCTGAACACA GAGGTGGTTC 
CATGTTTTTC GTAGTGAGCA TGGCTGCCGT 
GGAACTOGAA GAAGGCGGOG TTATAATGCA 
AATCTGGTGG GATACAATCA GAAGCAAGAT 
CATCTGGATT CCGCCAGCCA GCAAGGGCAT 
ATACGACTTC TTCGACCTCG GCGAGTACAA 
CTCAAAGCAG GAGCTTATCA ACATGATAAA 
AGCTGATATC GTCATAAACC ACCGCGCGGG 
GGACTACACC TGGACGGACT TCTCGAAGGT 
CGACTTCCAC CCCAACGAGG TCAAGTGCTG 
CATAGCCCAC GAGAAGGAGA GGGACCAGCA 
CGCCTACCTC AGGAGCATCG GCGTTGATGC 
AGCGTGGGTC GTCAAGGACF GGCTCAACTG 
GGACACGAAC GTTGATGCAC TCCTCAATTG 
CTTCCCGaC TACTACAAAA TGGACGAGGC 
TGATGCCCTC CAGAACGGGG GAACCGTCGT 
TGTAGCAAAC CACGACACCG ATATAATCTG 
CACCTACGAG GGCCAGCCCG TCATATTCTA 
CAAGCTTAAC AACCTAATCT GGATACACGA 



[0063] 

vssm 

[0064] 
E?'JO^§ : 2179 

12^8^: genomi c DNA 



: KOD- 1 (gftWERM P-15007) 



ATACTCGAM 
GAAGTCCTCA 
AACATTGAAC 
AGCTGCGAGC 
CATTCTTGTT 
GACACAAAAC 
AAACTTAAAT 
CATGAAGAAG 
TGCACAGCCA 
GGCCTTCTAC 
ACCGGAGTGG 
GGGAGGAGCT 
CCAGAAGGGA 
CACCGCCCAT 
CGGAGACCTC 
GGCCTCGGGC 
TGACGAGGGC 
CTGGCTCTGG 
CTGGCGTTTC 
GTGGGGOGGC 
GGCATACTCG 
CTTTGACAAC 
CTCTCGCGAC 
GAACAAGTAC 
CCGOGACTAC 
CCACCTOGCG 



AGAGTGGCTT 
ATACAATCGA 
TGACGGAGAT 
TCTGCGATCA 
AATTTCTATT 
CAATATTGAG 
ATTTCACCAG 
TTTGTCGCCC 
GCTAGCGCCG 
TGGGAOGTTC 
TACGAGGCTG 
TATTCAATGG 
ACAGTTGAAA 
GCCTACGGCA 
GAGTGGAACC 
AAATATACCG 
ACATTTGGAG 
GCGAGCGACG 
GACTACGTAA 
TGGGCCGTCG 
AGCGGQGCCA 
ACCAACATCC 
CCGTTCAAGG 
CCTGCTTATG 
GAGGAGTGGC 
GGTGGAAGCA 



CCAGATAAAG 
ACTCCGCTCT 
AGAGCTGTTC 
CGCGAAAAGA 
TTGGACTTTC 
CATTGTGCAT 
CAGTGATACA 
TGCTCATAAC 
CAAAGTATTC 
CAGCGGGAGG 
GAATCTCCGC 
GCTACGACCC 
CTCGCTTTGG 
TAAAGGTCAT 
CGTTCGTTGG 
CCAACTACa 
GTTTCCCAGA 
AGAGCTACGC 
AGGGCTACGG 
GTGAGTACTG 
AGGTCTTCGA 
CGGCCTTGGT 
CCGTMCCTT 
CTTTCATCa 
TCAACAAGGA 
CGAGCATAGT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
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CTACTACGAC AGCGAOGAGC TGATCTTCGT GAGGAACGGC GACTCCAAGA GGCCGGGACT 1620 

GATAACGTAC ATCAACCTCG GCTCTAGCAA GGTCGGAAGG TGGGTGTACG TGCCGAAGTT 1680 

CGCGGGCGCG TGCATCCACG AGTACACCGG CAACCTOGGA GGCTGGGTAG ACAAGTACGT 1740 

CGAGTCGAGC GGCTGGGTCT ATCTCGAAGC TCCAGCTTAC GACCCCGCCA GCGGGCAGTA 1800 

CGGCTACACC GTCTGGAGCT ACTGCGGGGT TGGATGATAG CCCCCCTnT CATTCCTTTT 1860 

GGATTTCATA GACCTCATCC GTTAGATAAT TTCCTGTAAC TCTCTCGACC GGAATCTCAA 1920 

CCGTCCCATT TCCTGTTTCA ATTCTTACCA GCACATOGTA GAGCaCCCC CTCACTTCGA 1980 

CGGTCTCGTT CACGCAGGTG GTCTCATTCG CTGTCCTGAA CTTGAAGATT AGTATTGCAT 2040 

TCCTCTCTAG GCTGTAACCT ATGTAAATGG CATTGAGACA GCOGGTCAAG GTTATGCGTC 2100 

TCGTTAAGGC ATCATCAAGA GTTTTGTAGC AGTTCTCTCT CCTGAAAACA AAAGTGTCAT 2160 

TCTGGCTCTC CCCCTGCAG 2179 

[0065] mmm:7$sm 

K?ijtf>ftS : 435 EfteM : SSIC 

mi 

Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe 

15 10 15 

Tyr Trp Asp Val Pro Ala Gly Gly He Trp Trp Asp Thr lie Arg Ser 

20 25 30 

Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp He Pro 

35 40 45 

Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro 

50 55 60 

Tyr Asp Phe Phe Asp Leu Gly Glu Tyr Asn Gin Lys Gly Thr Val Glu 
65 70 75 80 

Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met He Asn Thr Ala 

85 90 95 

His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg 

100 105 110 

Ala Gly Gly Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp 

115 120 125 

Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn Tyr Leu 

130 135 140 

Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
145 150 155 160 

Gly Phe Pro Asp He Ala His Glu Lys Glu Trp Asp Gin His Trp Leu 

165 170 175 

Trp Ala Ser Asp Glu Ser Tyr Ala Ala Tyr Leu Arg Ser He Gly Val 

180 185 190 

Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 

195 200 205 

Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp 

210 215 220 . 

Asp Thr Asn Val Asp Ala Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala 
225 230 235 240 

Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp 

245 250 255 

Asn Thr Asn He Pro Ala Leu Val Asp Ala Leu Gin Asn Gly Gly Thr 

260 265 270 

Val Val Ser Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His 
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275 280 285 

Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He Leu 

290 295 300 

Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp 
305 " 310 , 315 320 

Leu Asn Lys Asp Lys Leu Asn Asn Leu He Trp He His Asp His Leu 

325 330 335 

Ala Gly Gly Ser Thr Ser He Val Tyr Tyr Asp Ser Asp Glu Leu He 

340 345 350 

Phe Val Arg Asn Gly Asp Ser Lys Arg Pro Gly Leu He Thr Tyr He 

355 360 365 

Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe 

370 375 380 

Ala Gly Ala Cys He His Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val 
385 390 395 400 

Asp Lys Tyr Val Glu Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala 

405 410 415 

Tyr Asp Pro Ala Ser Gly Gin Tyr Gly Tyr Thr Val Trp Ser Tyr Cys 
420 425 430 

Gly Val Gly 
435 



[01] «-7$?-4f0#pHfcStt4«tt8H****" 

[03] pH5.o, \(xrc£x&«<w&3^Lt:&0fflt 
[01] 



[04] KOD-lttfclt^P.furiosus DSM 3638tt**W« 
[05] a-7$5-*^£ttK£fc#'^^# fc 



[02] 



100 



*§ 



50 



0 — AO 4S 50 
pH 



100 



ft 

it. 
(•/.) 



50 



"35 5o ioo CO 
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[04] 

™n * A K Y S E L E E GGV IMQAF YWCVPA6GIWWDTIR SK I PEWY E AGI SAIW1 PPA 50 

* W 1 III I j I [ I I I I I 1 1 I I I I I I I I I I I I I I I I 1 I I t I I I ! I I I I 1 II rrt 

P. furiOSUS DSM 3638 AKYLELEEC<^lM(^FYYy^P06CIWyDMIRSKIPEWtEA(jISAIVIfLPPP 50 

T(M).i SKGM-GGAYSMCYDPYDFFDL6EYNQK67VETRF€SKQELIM^INTAKAY 99 

mi ii ii iiiiih nun inn n ii hi n i inn nn 

P. furiosus DS* 3538 SKGM5GG-YSMGYDPYDYFDLGEYYQKGTVETRFGSKEELVRLIQTAHAY w 



GIKVlAOIVINHRAGGDLEWNPFVGDYTWTDFSKVASGKYTAKfYUDFHPM 

1 1 m 1 1 1 1 1 m 1 1 1 1 m i ii i m 1 1 1 1 1 m 1 1 1 m m ii m 



149 



10P-1 

P. furiosus DSa 3638 GIKviMWINI^ 149 
rn&_ f EVKCCDEGTFGGFPOIAHEKEWDQJWLWASOESYAAYLRSIGVD&WRFbY 199 

1 i MiiMMimi i mil ui i 1 1 1 1 1 1 1 1 1 1 1 i mil 

P. furiosus DSH 3638 elhccdect-fggfpdichhkewdqywlwksmesyaaylrsigfdgivrfdy 199 

Yfljv i VK GY GAYYWKDWl NWWGGWAV G E YW OTNVDAL I NYTA Y S S GAKVF DFPL Y Y 249 

kW 1 I [Ml III I Mill MM Mil I Mill MM Ml IMIMMMM 

P. furiosus DSH 3638 V KGYGAWWRtWl NVWGGWAVG E YWDTNVDALLSIffAYESGAICVFDFPL YY 249 

vnn i KMDEAF DNTN 1 PAL V DAI QNG 6TVV S R OPF KAVTFVANHDTDII NNK Y PA 299 

* W 1 | M |J I M MINI Mill I M I M M I II I M I M M M 1 1 III M 

P. furiosus DSH 3638 KMOEAFDNNN1PALVYALQMGQTVVSROPFKAVTFVANKOTDIIWNKYPA 299 

vnn , YAFIUTYEGQPVIFYRDYEEWLNKDICLHMLIWIHDHLAGGSTSIVYYDSD &9 

K0D -i MMiiiiiimmi 1 1 mini mmiiimmim mim i 

P. furiosus DSH 3638 YAFILTYEGQPVIFYROFEEWLNKDICLIMLlWIHOHLAGGSrnVYYDND 349 
Vftls , E L IFVRNGDSKRPGL ITYINLGSSK-YGRWVYVPKFAGACIHEYTGNLGG 398 

XM-l mi mm mi i mi mm mm ii m 

P. furiosus DSM 3638 ELIFVRNGOSRRPGLITYINL-SPNWVGRWVYVPKFAGACIHEYTGMLGG 398 
WVDKYVESSGWVYLEAPAYDPASGQYGYTVYfSYCGVC 435 

KOD-l iiim mi mm in i m iiiiim 

P furiosus DSM 3638 WVDKRVDSSGflVYL EAPPHDPANGYYCYSVWSYCGVC 435 
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[05] 



CaTO 




**K2 0X 
BAK3 0X 



120 l» 



no 

100 

~ M 
* 

IS 40 

to 

0 




no iw 
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JP9173077A2: ULTRATHERMORESISTANT ACIDIC ALPHA-AMYLASE AND DNA FRAGMENT 
PRODUCING THE ALPHA-AMYLASE 



IMANAKA TADAYUKI 
NAGASE SEIKAGAKU KOGYO 
KK 



PROBLEM TO BE SOLVED: To obtain the subject new enzyme 
holding the activity even in boiling water, having an excellent 
starch-liquidizing ability even under an acidic condition, and useful 
for improving a starch-liquidizing process, etc., by culturing an 
ultrathermoresistant bacterial strain KOD-1 and subsequently , 
separating the enzyme from the culture solution. 

SOLUTION: This ultrathermoresistant acidic -amylase has an 
amino acid sequence of the formula or the amino acid sequence of 
the formula wherein one or more amino acids are deleted, added or 
replaced, has the optimal pH of approximately 5.0 and the optimal 
temperature of approximately 100°C at a pH of 5.0, and retains the 
activity of at least 50%, after thermally treated at a pH of 5.0 and at 
a temperature of 100°C in the absence of starch and calcium ions 
for 3hr. The new -amylase has a starch- liquidizing ability under 
acidic and high temperature conditions, and thereby is useful for 
improving a starch-liquidizing process, etc. The enzyme is obtained 
by inoculating the ultrathermophilic bacterium strain KOD-1 (FERM 
P-15007) on a culture medium, culturing the bacterium at 85°C for 
14hr, centrifuging the cultured solution, and subsequently 
concentrating the obtained supernatant with an ultrafiltration 
membrane. 
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